The pseudo code of the MSA algorithm described in the main text is shown below. (sequencesList) 
regulatory regions, can be forcefully pulled together in the alignment, artificially aligning unrelated TFBSs. Contrarily, the weaker the MMW and the MSW are, the more likely it will be for the algorithm to discard the information about motifs and optimize the alignments in the traditional way (i.e. maximising the alignment score). An optimal motif-aware alignment method should produce alignments with a minimal change in alignment score and, at the same time, be able to align all (and only) functional TFBSs. These two objectives, however, are clearly discordant. We can imagine the difference in alignment score as the Cost that we need to pay for a certain gain in Effectiveness, i.e. the number of functional TFBSs correctly aligned.
In order to find the best parameter values and assessing the quality of the produced alignment compared with the efficiency in identifying conserved TFBSs we trained our method using a set of regulatory regions for which the functional TFBSs where previously experimentally validated by the Göttgens Lab in murine cell lines (personal communication) . This training set includes 14 regulatory regions (Erg+75, Erg+65, Scl+40, Cx3cr1 promoter, Gfi1b+16 Meis1+48, Gfi1b+17, Pim1+10, Scl+19, Lyl1+2, for a total of 114 experimentally validated TFBSs belonging to six motif families (i.e. ETS, GATA, EBOX, GFI1, MEIS, and RUNT). These 14 mouse regions were aligned to seven different organisms (i.e. Homo sapiens, Bos taurus, Canis lupus familiaris, Loxodonta africana, Monodelphis domestica, Sarcophilus harrisii, and Ornithorhynchus anatinus) using ConBind. We performed an exhaustive parameter sweep running ConBind with different MMW and MSW pairs, such that 1 ≤ ≤ 50 and 0 ≤ ≤ (notice that assigning a heavier weight to a mismatch would not be a sensible option), for a total of 1325 runs. The sum-of-pairs score as defined by Thompson et al. (1999) was used to assess the overall quality of the produced alignments. For each ConBind run (with a specific MMW and MSW pair) two values were computed for each region R. The cost
where , is the alignment of the region R produced by ConBind using the weight pair MMW,MSW. The columns corresponding to TFBSs were excluded in the Cost calculation. Notice that a perfect alignment yields a sum-of-pairs score of 1. For a perfect alignment A we expect � , � to tend to 0. The second value we computed is the effectiveness
where is the total number of experimentally validated TFBS on the mouse region R. is the i th experimentally validated TFBS on the mouse sequence, H the number of sequences used in the alignment and ( ) is the number of organism (including mouse) in which is aligned in the same position. Notice that for every , ( )/ should approach 1, since all have been experimentally validated and should be conserved in H sequences. Therefore, we expect Effectiveness � , � to tend to 1 for an alignment A that shows highly conserved . Supplementary Figure 1 shows the mean Cost and Effectiveness (over all 14 regions) computed for every MMW, MSW combination. Notably, every weight combination shows an improvement in terms of efficiency over ClustalW2 alignments of the same regions.
Supplementary Figure 1 Mean cost and effectiveness of 14 benchmark regions for every MMW, MSW combination. Each dot corresponds to a weight pair, where the number on the left is the MMW and the MSW is on the right. The point labelled CW shows the cost and effectiveness computed using ClustalW2. The dot in red shows the weight pair with the best cost-effectiveness ratio after cross-validation.
To reduce overtraining we computed cost and effectiveness using different subsets of the 14 regions. Specifically, we used every possible subset using 100%, 90% and 80% of the 14 regions, for a total of 379 subsets. For each subset we chose the MMW-MSW pair with the best cost-effectiveness ratio. For roughly 64% of the subsets the best weight pair had a MMW=3 and MSW=1. Supplementary Figure 2 shows the best weight pairs for the entire cross-validation study.
Supplementary Figure 2 Only three weight pairs (over the total of 1325 tested) attained the best cost-efficiency ratio in at least one of the cross-validation subsets. Particularly, the pair with MMW=3 and MSW=1 is the one with the best cost-efficiency ratio for roughly 64% of the cross-validation subsets.
Using the weight pair selected by cross-validation (i.e. MMW=3 and MSW=1) we compared the alignment of experimentally validated TFBSs between ConBind and ClustalW2, as shown in Supplementary Figure 3 .
PRALINE AND PROGRESSIVE MULTIPLE SEQUENCE ALIGNMENT
The progressive multiple alignment step was performed with a flexible sequence alignment program, a reimplementation of the available PRALINE MSA toolbox (Heringa, 1999) . This tool was developed in-house and thus has support for required features such as the use of custom symbol alphabets and weight matrices during the alignment process. In order to reduce the number of parameters, we used default settings and implemented a minimal tree-guided progressive alignment strategy. A reasonable default was chosen for the linkage method during the hierarchical clustering (UPGMA).
Supplementary Figure 3 For each experimentally validated TFBS we counted the number of species in which the TFBS was aligned in the same position. ConBind (CB) can detect a higher conservation signal compared to ClustalW2 (CW), indicating that ConBind aligns more TFBSs.
GENERATING THE GFI1B+13 CONSTRUCTS Gfi1b+13_wt (chr2:28, 457, 458, 256; mm9) CAGGTGCTAGATCCCGTCATTTGGGACCAATACCTAGTTGTCCCTAGTAAATTTATGTCTACAGGGACCTGGAAC CTTGGCAGTTAGAACAGAATTTCCTAGGTAGAGCAGGGCCCTGCCTTAGGAACTGAGATCTGGACAGTGGACACT TGACTCTTCCTAGGACACACAGAATTAGTTCTGGGAAGATGCCACCCCAGTGGCCCCCATAGATCTAGCTGGGGT TGAGCCCTGCCAGGAGCCAGGCTGGCCCTGTGCTTCTCGGGAACCATGAGTGCAGAAAGGCAACTGGAGGGAAAT CTGAGGCAGGACACGGTCAGACCTAGCCATGCTCAGGTTTGGCCTGATAAGTTTATCAGCCTGTGCCGGCTGCCA ACTGTCAGCATGGAGCCTGGCAGGGGGCTGGGTGGGAGGACACTCCTGGGTCGATAGCGCCTTCCAAGTGTTATC AGGGGCACCGTGGCCCAGAGCGCGGGAAACGGGTGAAACAGGAGAGAAAGAGACTTCCAACCACTTTACCCAAAG AAAAGCACTGGGAGGGGAACCGAGGCCTCAGTGTTCCTGGACCCTGACCTGCTGTGAAACCAGCAGTCACAGCTG AGTCCCAGGGAGGCACAGGCTGAGGACCCTGCCACAGACATCCAGAGGGAA Gfi1b+13 mutants for Gfi (yellow) and Ebox (blue) were generated using standard recombinant DNA techniques using the primers listed below.
Gfi1b13_Gfimut_Fw ggaattctgaggcaggacacggtcagacc

Gfi1b13_Gfimut_Rv agaattccctccagttgcctttctgc
Gfi1b13_Eboxmut_Fw ttcctgcagttatcaggggcaccgtggc
Gfi1b13_Eboxmut_Rv taactgcaggaaggcgctatcgacccagg
The Gata (green) and Ets (purple/red) mutants were generated by GeneArt ® Gene Synthesis (Gata and Ets1-2) or GeneArt ® Strings TM (Ets3-5) from Life Technologies. The whole Gfi1b+13 enhancer fragment with the relevant point mutations was ordered and subsequently cloned into pGL2 promoter vector from Promega. Gfi1b+13_Gata (generated by GeneArt ® Gene Synthesis from Life Technologies): AGAGTAGCCAGTCTG--GTGAAGGACT-CAAGCTTT----CTGGGTGGAGACGTCTCA 13616 (gray short-tailed opossum) e-value: 1e-46 --TTCTGGAGAGCACAGCAAGAACCAAA-CGATGGCTCCA------------------13616 (gray short-tailed opossum) e-value: 1e-46 ATGACA----GCAAGAAAGGTCCATCAACCAGAACTTTCTGAAAAGGAAATGA-GC--13616 (gray short-tailed opossum) e-value: 1e-46
10090 (house mouse) -C-TCTGGTTTTGCTTGCTACTATAGTTCCATGCCAACTACAGTGCTTAGCACACAGT 9615 (dog) e-value: 5e-75 -C-ACCTTTCTGGAAGTGTTCAAGCCTGGCCTG---GGTATGGTCGTTTATTCCATTC 13616 (gray short-tailed opossum) e-value: 1e-46 A--G---------ATATGTAATGAGGGATG-------TTCCCTAGGCCTGCTGTTTGT 13616 (gray short-tailed opossum) e-value: 1e-46 GAGAAAG-A--GCTGGAT--GCTGGGAGTAGGGGAGAGAGAGAATCTAATATGACAAA 13616 (gray short-tailed opossum) e-value: 1e-46
CACTTACATGC-ACC-AAGGACCGAACTAACTACTTTGTGGGCATGACCACTTAATCC 13616 (gray short-tailed opossum) e-value: 1e-46 GACAG-AA----------GGAAAGAAAGGAAG--AAAGAAAGAAAAAGAAAAAAAGAG 9606 (human) e-value: 3e-111 GACTGAAATGCTCATTAGAGAGCAACTAAAAGCCAAAGTCAGCTATTCCCTTTGAACT 9258 (platypus) e-value: 8e-40
AGGTATGACA-----AAGTT--G-----GGACTGGATATTATCTTCTGAAGCAGCTAA 9258 (platypus) e-value: 8e-40 AAGGATGACACCGAGATTGCGGGCCTGAGAGACGGGAAGGATGGTCGTGCCATCCACG 10090 (house mouse) CTGTTACAGGAGAAGGAGGGCTGAGGAGGGGGAAGGGGGGTGGCTCAGGCCCAAATTA 9615 (dog) e-value: 5e-75 CTGTTAGA-G----------------ATCGGGAGACTGACACTGAGAGGAGTGAAATA 13616 (gray short-tailed opossum) e-value: 1e-46 --GAGAGA-AAGAAGGAAAGAGAATGAGAAAGAGAGAAAGAAAGA-AGGAAGAAAGAA 9606 (human) e-value: 3e-111 CTGTTAC------ATGA----AGACAAGGGAG-TGGGAGGTCTCCTGGGCCCAAATCA 9258 (platypus) e-value: 8e-40 GTGATAGAGAAGTCTGGGAGAGGAC-CGGGTTTGGGAGGGAAGATGAGGAGCTCAGTC 10090 (house mouse) AGTGCCTCAGAGGCTGTAGTAT-ACTCTCCCAGATCCCAGATGCTCACACAACCTGGC 9615 (dog) e-value: 5e-75
ATTTGCCCCAA-------G--------TCACACAGCGAGGAAG--TACAGAGCTGGGA 13616 (gray short-tailed opossum) e-value: 1e-46 AGAAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 AATGCATCAAAGACCATAGTGTCCCTTCCCCAGATCCCAGATGTTCACACAACATGGC 9258 (platypus) e-value: 8e-40
(gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 CAGAGAGATTAGTACTGGTCTTCCTGTGGCTCCCTGATGCTGCTATCCAGCTGTTATC 9258 (platypus) e-value: 8e-40 http://www.conbind.org/view/f6bc8728-e6ae-405b-b430-8e292016a3dc -3 9606 (human) e-value: 3e-111 GGGCCCTGTCATCTTTCCATTAAAGCTACCTCCA----TTACTTCTAGTGACGGAAAT 9258 (platypus) e-value: 8e-40 TCTGCGTGTCATCTGCATAGAGATGGTAGTCAAAG------C----CATGAGAGCGAA 10090 (house mouse) AGTGTCCCACTGACGATAGAGGAGGAGAGGATTGGTCTCTAGAATGACCTCCTGTCTG 9615 (dog) e-value: 5e-75
TTTCTCCCA------AGAAAGTTCGTCAGAATGGGCCCCAACACAGAACAGCAACTAA 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 GTTCTACCAGCTACAGGGCATTGGGGTGTGCTTAGTCTCCAGAACCACCTCTCATTAA 9258 (platypus) e-value: 8e-40 TCT ------------GCAAAGTGAGAGCCAATTTTAAAACACCCACATCCTC-----TG--13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 CTCACCCTCCTACCAGACAGA-AATTGATAAATGGGGACATGTTCCAATGAGAGTGAC 9258 (platypus) e-value: 8e-40
--GCCTCACTCCCTCCTC-CCCAAAG---GTTCATCTGGCCTAGCTCGGCAAAAA--T 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 CAGCCTCATGGACTGGACTCACAAGCATTCTGGATGGAGAC-ATCTCGGAAGGAATAT 9258 (platypus) e-value: 8e-40
CCACATGAGACTCA-CAGTTAGTCCCATTTTACAGATGAGGTAACT------------10090 (house mouse) GCCAATTCTTTTAAGGGATTTGAAGGATTTCCATGTAGAACAAAAGCCAGA-C-GAGT 9615 (dog) e-value: 5e-75 -----CCCTTTGCCTTCATTTGCATTG-TT---CTTGGGAGGAG-GAAAG---TGAGC 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 ACCAACTCTTTTGTAATATTTGATGAGTTTCCACACAGAAGCAGTGTTAGACCTAAAT 9258 (platypus) e-value: 8e-40 -------------GAGGCACAGAGAAGTTGTGACTTGCCCCCAGTCACACAGCTGACA 10090 (house mouse) TGTCTGTGATTCTGGGGCTCTCAGCAAGCAGTAAGTGATGATTACAGAGTGTTTGCCT 9615 (dog) e-value: 5e-75 GAGCCCTG---CAGTCACTCCCCCTGAGAAGACAGTCA-GAATCAC-A-------CCT 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 TTCCTATGGTTCTGGAGAGCACAGCAAAAACTAAATGATGGCTCCAGAGCAACAGCAT 9258 (platypus) e-value: 8e-40 AGTGGCAGA-GCCGGGGTTCAAACCCA--TGAC--CTCTGACTCCCAAGCCCGTGC-T 10090 (house mouse) TTGACAAAAGTGAAAAGGAGAAATGTCTGCTAACCATAGCTGTCTGAACACTCCCTCC 9615 (dog) e-value: 5e-75 TCAACTCAA-TCG---GCCGTGACTTCTTGGGA--ATTTGG--CTGAAGGGTCCCAAA 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 TTAATTCAAAT-AAAAGAAGAAATCTCTATCAACC--A-------GAATGATCTG---9258 (platypus) e-value: 8e-40
CTT--TCAACTG------------------AGCCACGCTGCTTCTCTAGGCTGTAAGC 10090 (house mouse) CGACCCCCACTCCGAACCTTTCCTCCCCCCCCCCCCCGCCCCCCCGCCAGCTGAATAC 9615 (dog) e-value: 5e-75
CGAGTCAAACT---TAATTAGTCAACTTTTACCCCAGAGCATGTAGACACTTGA-TGC 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111
TCGTTGTGGGCAAGGAATGTGTCTA-TTTTT--CTATTTTACTCTCCCAAGTGA----10090 (house mouse) CCAGCAGGGGATTGAGTTGCCTCACCCCATCTTTGGTGGAGTATGAGCTTGGCCTGAG 9615 (dog) e-value: 5e-75 TTTGTAAGAAAATGAG-T---GCACCATACCCGT---------TGACAAG-----AAA 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111
CTAGTTGAGTAGTGA---G--TCTCCT-GTCC------AAGCCTTACCTGGGTATGAG 9258 (platypus) e-value: 8e-40 -TT--A--GTACAGTGCT-CTGCACACAGTAAGCTCTCAATAAATACGATTGACTGAhttp://www.conbind.org/view/f6bc8728-e6ae-405b-b430-8e292016a3dc -4 10090 (house mouse) CTGTGTGTTCTATTCTAG-GATATACATAAT---GGGTGCTGTGTGAGTCTGCTATTC 9615 (dog) e-value: 5e-75 ATGTGGGTGCTGGTC-AC-CAAAAAGAAAATAGAAAGGGGGAAGAGTGGTGGTTATTT 13616 (gray short-tailed opossum) 
GACTCGATCC------C--AGGATCACGCCTGAGCCAAAGACAAACACTCAACCACTG 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 ACAACAATCCTGTGCAGTGAGTCCTATAATTACCACCATGATACAGGCAAGGAGACTG 9258 (platypus) e-value: 8e-40 
-----TCTTCCTTTTAATTGGATGTAATTGATATTATACTAGTTAACATCATATTGGT 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 GACTCAAATCC-TAGCAGCCAAACTACCACCCATTATGCCAGAGTACCCGCTCCATTC 9258 (platypus) e-value: 8e-40
TAACAGTATAGTAGTCGACATATTCTATAATAATACAAGAT-A---------------13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 CTACTTCCTCTCTACCTCCCCAGTCCCTTCTATTATAGTATAAAACGACTAGAGCTTG 9258 (platypus) e-value: 8e-40
GTAACGACATTATAGTAGTTGCA-GGTATACAACAGCATG--ATTTGA-TATTTGTAC 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 AAAAAGAGATTTCTGGACAGGCACGGTGGCTCACGCCTGTAAATCCCAGCACTTTGGC 9258 (platypus) e-value: 8e-40
GTATTGTGA---AACGACCACGGTAAGCCTAGTTAA---------------CATCTG-13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 ATTTTGGGAGGCCAAGACAAGAGGATTGCTTGAGCCCAAGAGTTCGAGAC-CAGCTGG 9258 (platypus) e-value: 8e-40 TCTATTTATTAATTTTTAGTTAAGTAAGCT-GTACGCCCAAC---GTGGCGCTTGAAC 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 GGTGGCTCACACCTGTAATCCCAGCTCTCTGGGAGGCCGAGGCAGGTGGATCACTTGA 9258 (platypus) e-value: 8e-40 ACTTCAGCCCAGATATGCCCTGCTTGAGTCTGAAAGAAATAACTGAATGTGGAAGTTT http://www.conbind.org/view/f6bc8728-e6ae-405b-b430-8e292016a3dc -5
GGACCCCGAGATCAAGAGTCGCATGGTCTGCTGACTGAACCAACCAGGCGTCT-----13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 GG-TCAGGAGTTCGAGACCAGGCTGGCCAACATGGTGAAACCTTGTCTTTACTGAAAA 9258 (platypus) e-value: 8e-40
--CACAGATT--TTTTTTG-TGTGATGATAACTTTTAAGATCTACTTATCAATTTTCA 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 TACAAAAATTAGCTGGGCGTAGTGGCGCACACCTGTCATCCCAGCTACTCAGGAGGCA 9258 (platypus) e-value: 8e-40 TTTTAAAAGAAGCAGTGTGGCCTAATGAATAGAGCATGAGTCTGGAAGTCA-G-AGCA
(house mouse) -----------------C-----CCCTCAGGCTTTCAAATGCTACCTC-CCTGCTTCC 9615 (dog) e-value: 5e-75
AATGCACAACACAGTAGCATTAACTCT----AGTCACCATGCTGT-AC-ATTACATCC 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 GAGGCAC-A-AGAATCGCTTGAACCCAGGAGGCGGAGGTTGCAGTGAG-CCAAGATCC 9258 (platypus) e-value: 8e-40 CCTG--GGTTCTAATC---TC--AACTCCGCCACTAGTCTGCTGTGTGACTTTGGGAA 
(house mouse) T-----TCTATTCAAGCGT-----AG-AAACCAG-A---G---C-TTTAAAAAGTGAC 9615 (dog) e-value: 5e-75 ------------------------------CCAGGACTTATTTATTTTATAACAAGAG
--TA--CTAAGCACTGGA--T-A-------------------GGGATTTAGAC
(house mouse) -T-------------CAAC-A-----GAGTCTTCTGGGCAAAAT-GAAGGCTAATTTT 9615 (dog) e-value: 5e-75
TGTAAGTGAGATCGGACAGTATTTGTCTTTCTCTTTCTGACTTACTGTACTTAGAATG 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111
TTGAAA---G-----AGAG-A-----GTATGTCTTCCAGAAAATCGAGAGCCAATTTT 9258 (platypus) e-value: 8e-40 TATGAGTCCCATGTGGGA--------C-ATGGACTGTGTCCAATC-------------
10090 (house mouse) AAAACATCCACATCCTCTGGGCTCCGCCCTTCCCCCCCCACCCAGAGGTTCTTGGGGC 9615 (dog) e-value: 5e-75 ATGCCTTCAAGATCC------ATCCGTGTTGTCACAAATGGCAAGATTTCCTCCTTTT 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111
AAAACACCCACATCCTCT-GG----G-CCTCTCCCTCCTCCCCAAAGTTTCTTCTGGC 9258 (platypus) e-value: 8e-40 -------------------------------------------TGATTAGCT--T-GT
10090 (house mouse) CAT--TCAAGCAAAAACCCCTCTGCTC--TCATTTGCATTGTTCTTGGGAGGGGGAAA 9615 (dog) e-value: 5e-75
TTATAGCCAAATAATATCCCATTATAT--ATATATATAATAATATT---AATA--TAT 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 CTTGCTCAGGCAAAAATCCCTTTGCCT--TCATTTGCATTGTTCTTGGGAGGGGGAGA 9258 (platypus) e-value: 8e-40 -----------ATCTACCCCATTGCCTAGTACAGTGTCTGGTACTTAGGAAGTGCTTA 10090 (house mouse) GTGAGCAAGCTCTGAGGTGTCACTCCCCTGAGAGGTGCAGCAGGGTCACA-C-C--TC 9615 (dog) e-value: 5e-75 ATAAATAACAACTCA-G-G----GCGCCTGGGTGGCACAGTTG-GTT-AAGCAC-CTT 13616 (gray short-tailed opossum) e-value: 1e-46 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 9606 (human) e-value: 3e-111 GTGAGCCAGCTCTGA--AGTCACTCCTCTGAGAAGAGAGCCAGAATCACACCACAGTC 9258 (platypus) e-value: 8e-40
GCAAAT-ACCATTAAAGAAACAAAAAAC--AAAAAAG------AATCACA--TC----
Lmo2 -75kb: Manual alignment mouse : CTTCTTGGGGCTTTCTTGGATCCCTCCAGAACTTTCCTCTTTTTGATTTTTTT--TATAAAGGCAAAAATTTAATTGGGAATAACTTACA human : ------------------------------------------------------------------------------------------dog : ---------------------------GATATTAGCTGGAGAGTGAAGGACAG--CACAAAACACCGAAGTAACCCGAGGCTCAAGTTTopossum : ----------------------------------------------------------------------GTGTGTGTAGTGAAGCTCTA platypus : --------------------------TTGAACTCTCTCCTGGAGGACTCTATGGCTACAAAAGGGTGTGTGTCTCTGGTGAGAGAAGCTC mouse : GATGCAATAAGCATCCATTATTATTATGGCATCATGCAGGCAGACTTGATGTTTGAAGAGCCTCCAGCCTTGATTCAAAGACAGCCAAGA human : ------------------------------------------------------------------------------------------dog
: -GTGTGATAGTCACTATTGTTCAGTATGTCGCTGGGCCTTGGGATTTGGATT----AAAATCTTCATCCGGTAGCAAGGGAAAGTTGAGA opossum : TCTGCCCCTGAAGTAGAACAGAGAAAGGAAGTGAGTCAGGCATCAAAGGGCTTTCCTTCCTCAGGGAACTGTCCCTAATCACTATTATCC platypus : TATCTTATTGAAGTAGAGCACAGAAAGGAAATGACTAAATCATCAAAGGGCTGTCCTTCCTCAGGGAACTGGCCCTAATCACTATTATCC : :
TATTGAGTGACACTG----------ACCTCCAGT-------CTTCTAGTG----ATCTTAAACTTGG-TCAAGG-GA--GAAATCTCTCT human : TAATGTATGTCTCTA----------CCACTTAGA-------TCTTAAGC---------TCAGCCAGG-GCAGGA-ATCTGCAATCTGCCT dog : GGCCCAGTCATCTTT----------CCATTCAGG-------CTACCTCCA----G---TACTTCTGG-TGAAGG-AG--ATGTTCCACCA opossum : CTCCAAAATCACAAGGGCTCAAATAACCTAAAGAGAGCCACCATTTTCTGTTTGGGGCTGAAATTTCACAGAGATGAAAATTGTTTTCAT platypus : TTTTTCTCCCCCTGG----------ACCTGCACA-------TTTGTTTTGCTTTGTTTTGAAATTCC-TGAAGGTGAAAATTGTTTTCTT mouse : GGTTTTGCTTG-CTACTATAGTTCCATGCCAACTACAGTGCTTAGCACACAGTAGGGACTCATAAG-TAAGTTACCAA------------
: TATTTAAAAAAATTTTTGGAGAGATGGGGTCT---CACTATATTGCCCAGGCTG-ATCTTGAACTCCTGGCCTTAAGGTATCCTCCCACC dog : TTTACCCTGAGATTCAGGGACGTCCTCACCCTGGGAAATGTTGCCTCCCGACTGTAGCCGAGAGCCACCGGGAATCCGTGTGGGGCGAGG opossum : TCCTCCCTTATTTCTTTTTATTTCTTC--------CTCTTTTTTTCTTTTTCTTTCTTTCTTCCTTTCTTTCCTTCTGTCTTGGAATCAA platypus : CCCTACTTAAAACTCACCTCCTCC-----------AAGAGGCCTTCCCAGACTG-AGCTCCTCTTCTCCCTCTACTC-------CCTCTG mouse
: 
TCACTGACCGAAGA----------GCAG----------------TTTATTA------TAGTGATCATGAATGTCCCAC-A-------TAT
